Abstract: This paper analyses the interdependence between Islamic and conventional equities by taking into consideration the asymmetric effect of return and volatility transmission. We empirically investigate the decoupling hypothesis of Islamic and conventional equities and the potential contagion effect. We analyse the intra-market and inter-market spillover among Islamic and conventional equities across three major markets: the USA, the United Kingdom and Japan. Our sample period ranges from 1996 to 2015. In addition, we segregate our sample period into three subperiods covering prior to the 2007 financial crisis, the crisis period and the post-crisis period. We find weak support for the decoupling hypothesis during the post-crisis period.
Introduction
The resilience of Islamic financial assets during the global financial crisis of 2007 has attracted the attention of academics, investors and policy makers around the world. According to the Islamic financial services industry stability report (IFSB 2015) , Islamic financial assets exhibited an impressive compound annual growth of 17% during the period 2009-2013. This phenomenal growth in the Islamic finance assets has inspired researchers to investigate the risk return characteristics of Islamic finance assets. In addition, the performance of Islamic financial assets vis-à-vis conventional financial assets has also attracted a lot of attention and a number of studies have documented the comparative analysis of Islamic and conventional financial assets. The main difference between Islamic and conventional financial assets is that Islamic financial assets must comply with certain restrictions derived from the teachings of the Islamic faith. However, from an investor's perspective it is important to analyse the transmission of these restrictions on the risk return characteristics of Islamic financial assets. It is also important to analyse how the risk return characteristics of Islamic financial assets differ from the risk of other available (conventional) financial assets.
The bulk of the existing literature is focused on the comparative performance of Islamic and conventional financial assets [1] [2] [3] [4] [5] [6] [7] [8] The issue of potential risk transmission between Islamic and conventional financial assets is relatively less explored. This paper contributes toward this strand of literature by analysing the risk transmission mechanism between Islamic and conventional equities. In view of the fundamental differences between Islamic and conventional financial assets, one might argue against the potential transmission of risk or volatility across Islamic and conventional equities [9] . Majdoub and Mansour [10] document the weak volatility transmission] between the USA and five emerging Islamic market equity indices. There results were based on BEKK-MGARCH, CCC and DCC models. However, Hammoudeh et al. [6] report a significant dependence structure between Islamic and conventional equity indices. The results are drawn from copula-based GARCH models. Similarly, Nazlioglu et al. [11] document evidence of volatility transfer between the Islamic and conventional indexes using the causality-in-variance approach. Rejeb [12] uses a GARCH model and the quantile regression technique to highlight the existence of strong interdependencies between the conventional stock market and Islamic ones, especially from the conventional developed markets to the emerging Islamic and Arab markets and the Islamic developed markets. Thus, the relatively sparse empirical literature on the issue of volatility transmission between Islamic and conventional equities is showing mixed results.
Koutmos and Booth [13] point out the importance of the quantity (captured by the size of an innovation) and the quality (captured by the sign of an innovation) of news in analysing the transmission mechanism across equity markets. The asymmetric effect of past volatility on current volatility in equity markets is widely documented. In particular, Saadaoui and Boujelbene [14] investigate the transmission of volatility between the Dow Jones stock index and the Dow Jones emerging Islamic stock index using vicariate BEKK-GARCH and DCC-GARCH model and find no evidence of a shock spillover effect between them. Assessing the co-movements among Islamic equity markets versus their conventional counterparts across different regions (Asia-Pacific, USA, Eurozone and United Kingdom), Dewandaru et al. [5] find incomplete market integration, with Islamic markets demonstrating a higher fundamental integration. Using Engle and Granger's cointegration technique, El Khamlichi et al. [15] explore the ethical equities potential for diversification in comparison to their conventional counterparts and find an absence of cointegration among two index families (Dow Jones and Standard & Poor's), therefore indicating diversification opportunities for these indices. Moreover, their work highlights similar tendencies and levels of (in) efficiencies in both Islamic and conventional indices.
The purpose of this study is to examine the asymmetric volatility transmission between Islamic and conventional markets. Thus, we test the validity of the decoupling hypothesis of Islamic equities from their conventional counterparts by taking into consideration the asymmetric effects of volatility transmission. In addition, we analyse the standalone regional volatility spillover for both conventional and Islamic equities. One of the drawbacks of the financialization and integration of equity markets is increased interdependence among international markets. This increased dependence has led to a reduction in diversification benefits and an increase in the contagion risk during bad times. Highlighting the financialization of commodity markets, Saadaoui and Boujelbene [14] find that the subprime crisis contributed to developing a relationship between conventional and emerging Islamic Dow Jones Indexes, and higher correlations between them were witnessed during the financial crisis. The regional spillover dynamics of Islamic and conventional equities helps us to see the degree of integration between the Islamic and conventional markets. In order to capture the asymmetric effect of volatility transmission, we employ a multivariate VAR-EGARCH model. To the best of our knowledge, this is the first paper to analyse the volatility transmission between Islamic and conventional markets by employing this methodology in a multivariate framework. The multivariate VAR-EGARCH model enables us to test the possibility of asymmetric volatility transmission across these equity markets.
The results from this paper have a number of implications. From the perspective of investors, it will be useful to analyse the volatility spillover for portfolio diversification and hedging purposes. In particular, it has investment and portfolio implications for institutional investors such as pension funds and insurance companies looking for alternative investment avenues. For investors, the absence of cointegration between conventional and Islamic stock indices signals opportunities for long-term portfolio diversification. Research has shown the presence of mutual risk transmission between the Islamic and conventional stock markets, which indicates the presence of contagion, unaffected by the financial crisis [11] , thereby having important implications for institutional investors. The contagion effect makes returns on investment less certain and questions the return potential of Islamic equities in the diversified portfolio. As far as gains from portfolio diversification are concerned, cointegrated assets exhibit limited gains through portfolio diversification [15] . Interestingly, research has shown that the Islamic equity market responds to shocks from the risk factors and not from the oil price and the U.S. economic policy uncertainty index [11] pre-and post-2008 crisis. Therefore, the extent to which Islamic assets can be regarded as a safe investment option during times of financial crisis can be questioned and can hold important implications for investors who aim to benefit through portfolio diversification. It is important to note that Islamic investors must be cautious of structural shocks (such as those ingrained in trade linkages), as these may adversely affect returns [5] . Notably, investors can receive higher short-term diversification benefits from investing in a mix of EU and U.K. as well as developed and emerging markets [5] .
For institutional investors, the lower exposure of Asian Islamic markets to financial leverage can provide a suitable investment hedge. From a strategic investment perspective, investors can maintain a balanced investment portfolio with a strategic asset allocation to Islamic equity as it can ensure a sustainable stream of returns along with a controlled degree of risk across markets [5] . For policy makers, the empirical evidence on volatility spillovers can be a useful ingredient in formulating policies for market stability. It will also help us analyse whether the decoupling hypotheses between Islamic and conventional finance holds.
We employ aggregate Islamic and conventional equity indices for the USA, United Kingdom and Japan. We analyse the volatility transmission across the aggregate Islamic and conventional indices. Our sample period spans from 1996 to 2015. In addition we segregate our sample period into three sub-periods capturing pre-crisis (1996-2007), crisis (2007) (2008) (2009) (2010) (2011) and post-crisis (2011) (2012) (2013) (2014) (2015) . The sub-sample analysis allows us to capture the return and volatility transmission before, during and after the global financial crisis of 2007. Our results show weak support for the decoupling hypothesis for the post-crisis time period. Similarly, we find a lower level of integration for Islamic and conventional equities in the post-crisis period. The rejection of the decoupling hypothesis of Islamic and conventional equities has important implications for investors looking for alternative investment avenues. Similarly, the lower level of integration implies potential diversification and risk reduction opportunities for investors.
The remainder of the paper is organized as follows: Section 2 describes the methodology employed in this study. Sections 3 and 4 describe the data and empirical results, respectively, followed by the conclusions in Section 4.
Methodology
In this section, we describe the methodology employed in this study. We start with the Bivariate VAR model, which will help us to test the intramarket spillover between Islamic and conventional equities and thus test the decoupling hypothesis of Islamic and conventional equities. Thereafter, we present the methodology for multivariate VAR-EGARCH to test the intermarket spillovers of Islamic and conventional equities.
Bivariate VAR-EGARCH Model
In order to capture the return and volatility spillover between Islamic and conventional equities, we employ a Bivariate VAR-EGARCH model. This technique helps us to analyse the persistence of shocks to conditional variance. In addition, it requires no parameter restriction to ensure the nonnegativity of the conditional variance (see [16] 
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where , and , represent the returns of conventional and Islamic equity indices, respectively; ε denotes the error term conditional on the past information set ψ ; , , , are the variance of conventional and Islamic indices, respectively; and , represents the covariance between these two indices. The impact of conventional equities on the Islamic equities returns and vice versa is measured by β , and β , , respectively.
As mentioned above, we employ a bivariate version of the EGARCH model proposed by Nelson. The bivariate EGARCH model is written as follows: significant. The extent to which negative innovations increase volatility more than positive innovation is defined as | 1 |/ 1 . The parameter vector , , , is estimated by maximum likelihood. The log likelihood function for the bivariate EGARCH model is written as
where T is the number of observations, is the 1 × 2 vector of innovation at time t, Σ is the time varying 2 × 2 variance-covariance matrix and θ is the vector of parameters to be estimated.
Multivariate VAR-EGARCH Model
In order to analyse the regional spillover dynamics of Islamic and conventional equities, we employ a multivariate VAR-EGARCH extension of Nelson's [17] E-GARCH. The multivariate EGARCH imposes no parameter and sign restrictions, permits volatility asymmetry and is more robust to deviation to standard error. In addition, the multivariate VAR-EGARCH model is also free from a priori restrictions on the structure of relationship among the variables under consideration [18] . Following Koutmos [19] , we use the following specification of the multivariate EGARCH model: 
where , represents return at time t for the markets i where, i = 1, 2, 3, (1 = USA, 2 = UK and 3 = Japan). The system of the above equation and all system parameters are conditioned upon the information set denoted by Ω , which carries all information till time t − 1. σ , is the conditional variances. In Equation (13) σ , , is the conditional covariance between markets i and j and ε , is the innovation at time t and is the standard innovation (i.e., , ε , /σ , ). Equation (10) describes the return in each market as the function of its own previous returns and also of cross-market returns. If β , is significant then market i leads market j. Equation (11) , that is, α , , measures cross-market spillover, which may be either symmetric or asymmetric depending upon τ , which is the coefficient of , . The persistence of the conditional variance is measured by γ and for unconditional variance to be finite γ 1 must hold. Equation (12) hence allows for standardized own and cross-market innovation to influence the conditional variance in each market asymmetrically. To, estimate these parameters we assume that they are normally distributed, taking the log of the probability density function of the parameters of system the likelihood for multivariate VAR-EGARCH model can be written as
where N is the number of equations (in this case we have three); T is the total number of observations Θ is the 33 × 1 parameter vector to be estimated; ε ε , , ε , , ε , , is the 1 × 3 vector of innovation at time t; St is the 3 × 3 time varying conditional variance-covariance matrix with diagonal elements given by Equation (2) for i = 1, 2, 3; and cross-diagonal elements are given by Equation (4) for i, j = 1, 2, 3 and i ≠ j.
Data
In this section, we report the details of the data series employed and the estimation results for return and volatility spillover among Islamic and conventional equity indices. Table 1 shows the sample statistics along with the mnemonic codes for each data series. We obtained all the data series from Thompson Reuters DataStream. The full sample period encompasses daily observations from January 1996 to December 2015. We divide the total sample period into three sub-sample periods encompassing the pre-crisis period (January 1996-June 2007), crisis period (July 2007-June 2011) and post-crisis period (July 2011-December 2015).
Following the extant literature, we use the Dow Jones total return Islamic indices for the USA, United Kingdom and Japan. Dow Jones Islamic indices include companies that fulfil certain Sharia requirements such as acceptable products, business activities, debt levels, and interest income and expenses. Equities are included following a screening methodology that is based upon input from an independent Sharia supervisory board. These indices exclude companies involved in industries such as alcohol, pork-related products, conventional financial services, entertainment, tobacco, weapons and defence. In addition, the financial screening ensures exclusion of companies for which any of the following three parameters are above 33%:
The total debt divided by trailing 24-month average market capitalization,  The sum of a company's cash and interest-bearing securities divided by trailing 24-month average market capitalization,  The accounts receivables divided by trailing 24-month average market capitalization.
We employ Dow Jones global total return indices for the USA, United Kingdom and Japan as our conventional equity indices. The sample means for all equities are positive, with the highest mean for U.K. Islamic. Table 1 presents descriptive statistics for the three markets for both Islamic and conventional equities. All the returns show negative skewed and high kurtosis, establishing higher leptokurtic behaviour. Significant statistics for the Jarque-Bera test reject the normality assumption for all the return series, which motivates us to use non-linear models. Further autocorrelation of simple and squared returns confirms the presence of linear and non-linear dependences. The ARCH test also displays significant results, which further confirms the presence of heteroskedasticity. Finally, we also conduct Engle and Ng's test for asymmetric response of variance to past shocks. We find significant coefficients for the sign-based test, which reveals that positive and negative shocks have different effects on the residuals. From these results we confirm the presence of an asymmetric effect and thus the appropriateness of the multivariate VAR-EGARCH model for studying the relationship between Islamic and conventional equities. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1 %, respectively.
Results and Discussion
In this section, we report the empirical results and analysis of our study. We start this section with the empirical results for the intra-market spillover among Islamic and conventional equities, followed by the results for inter-market spillovers.
Intra-Market Spillover among Islamic and Conventional Equities
We employ the bivariate VAR-EGARCH model to analyse the intra-market return and volatility spillover among Islamic and conventional equities. The first, second and third panels of Table 2 reports the estimation results of the bivariate VAR-EGARCH model for Japan, the USA and the United Kingdom, respectively, using Equations (1), (4) and (5) . The coefficients β , and β , show the return spillover from Islamic to conventional and conventional to Islamic equity indices, respectively. The volatility spillover between Islamic and conventional equity indices and vice versa is measured through γ and γ , respectively. τ and τ are the coefficients of asymmetry for the conventional and Islamic equity indices, respectively. The parameters β , and β , display the return spillover from Islamic to conventional and conventional to Islamic equity markets, respectively, whereas γ and γ are the volatility spillover from Islamic to conventional and conventional to Islamic equity markets. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively.
The coefficient for return spillover is statistically significant for all countries except the coefficient for return spillover between Islamic and conventional equities for the United Kingdom. The coefficients of second moment (volatility spillover) are statistically significant for all three countries. This implies that the conditional variance of conventional and Islamic equities is influenced by their past innovation. Similarly, the coefficient of asymmetry is statistically significant for all countries, which confirms that negative shocks have more impact on volatility as compared to positive shocks of the same magnitude. These results show that the risk and return of both Islamic and conventional equities are interlinked.
The results discussed above are based on a relatively long time period, characterized by different intervals of the economic business cycle. Therefore, we segregate our sample period into three intervals: pre-crisis, crisis and post-crisis. The pre-crisis period ranges from 1995 to June 2007, the crisis period ranges from July 2007 to June 2011 and the post-crisis period ranges from July 2011 to 2015. Tables A1-A3 report the results of the bivariate VAR-EGARCH model for pre-crisis, crisis and post-crisis periods. Here again, we are interested in the coefficients of return and volatility spillover along with the coefficient of asymmetry. The results for the pre-crisis period are similar to the full sample period. However, the results for the crisis and post-crisis periods are slightly different. During the crisis period, one of the volatility spillover coefficients is statistically insignificant for each country. Similarly, one return spillover coefficient is statistically insignificant for both Japan and the United Kingdom. During the post-crisis period, at least one return spillover coefficient is statistically insignificant for each country, whereas one of the volatility spillover coefficients is statistically insignificant for Japan and the USA.
The sub-sample analysis gives us some interesting insights into the decoupling hypothesis. Our results show that the 2007 financial crisis resulted in a reduction in the interdependence between Islamic and conventional equities. Thus, we find weak support for the decoupling hypothesis during and after the crisis period.
Inter-Market Spillover Effects
In this section we analyse the inter-market return and volatility spillover for conventional equity indices across the USA, United Kingdom and Japan. We analyse the inter-market spillover effects of Islamic and conventional indices across these markets on a standalone basis, i.e., we analyse the spillover effects of Islamic and conventional equities separately. This analysis will help us to see the level of integration across markets for both these indices. A lower level of integration may translate into higher diversification opportunities and lower contagion effects. We employ the multivariate MVR-EGARCH model given by Equations (10) and (11) for the USA, United Kingdom and Japan. Similar to the analysis in the previous section, we estimate our results for both the full sample period and three sub-sample periods.
We start our analysis by reporting the results for the full sample period. Table 3 shows the estimated MVR-EGARCH results for Islamic equities, whereas Table 4 gives the results for convention equities. The AR coefficients (β , , β , , β , ) are negative and significant for all three equity market indices, indicating a negative serial correlation in returns. Focusing on the first moment interdependencies, there is significant spillover from the United Kingdom to Japan and the USA to the United Kingdom but not from Japan to the USA and United Kingdom. However, there are significant spillovers from both the USA and the United Kingdom to the Japanese equity market (β , and β , ). Moving to the volatility spillovers (second moment interdependencies), the results are stronger. The conditional variance for every country is influenced by innovations from the other two countries. There are significant volatility spillovers from the United Kingdom and Japan to the USA (α and α ), from the USA and Japan to the United Kingdom (α and α ) and also from the USA and United Kingdom to Japan ( α and α ). Furthermore, the volatility transmission is asymmetrical for all three equity indices. (10)- (13)). The parameters β , and β , display the return spillover from the United Kingdom and Japan to the USA's Islamic equity returns. β , and β , display the return spillover from the USA and Japan to the United Kingdom and β , and β , display the return spillover from the USA and the United Kingdom to Japan, whereas α and α are the volatility spillover from the United Kingdom and Japan to the USA's Islamic equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and , and , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for and is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. (10)- (13)). The parameters β , and β , display the return spillover from the United Kingdom and Japan to the USA's conventional equity returns. β , and β , display the return spillover from the USA and Japan to the United Kingdom and β , and β , display the return spillover from the USA and the United Kingdom to Japan, where as and are the volatility spillover from the United Kingdom and Japan to the USA's conventional equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and α , and α , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for and is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. Table 4 presents the results for multivariate MVR-EGARCH for the USA, United Kingdom and Japan with the full sample for conventional equity indices. The AR coefficients (β , , β , , β , ) are negative and significant for the United Kingdom and Japan, indicating a negative serial correlation in returns, whereas it is positive for the USA only. Focusing on the first moment interdependencies, there is a significantly negative spillover from the United Kingdom and Japan to the USA, and from the USA to the United Kingdom is significantly positive. However, there is a negative significant return spillover found Japan to the United Kingdom. Similar results found for Japan as return spillover are negative from the United Kingdom to Japan and positive from the USA. Moving towards second moment interdependencies, the results are stronger. The conditional variance for almost every country is influenced by innovations from the other two countries. There are significant volatility spillovers from the United Kingdom and Japan to the USA (α and α ), from the USA and Japan to the United Kingdom (α and α ) and also from the USA to Japan (α ), but not from the United Kingdom to Japan (α .
The coefficient of asymmetry τ is negative and significant in all three cases for both Islamic and conventional equities. This confirms that the size of the innovations is important in determining the volatility spillovers. The volatility persistence measure γ is significant and close to unity for all three countries for both equities, which suggests that current innovations are important for forecasting future conditional variance. The results of a residual-based diagnostic test for residual and squared residuals up to lag 10 are reported in Tables 3 and 4 . The results confirm no evidence of serial correlation, as the coefficients are small and non-significant.
Next we extend our analysis and segregate our full sample period into three sub-periods encompassing the pre-crisis, crisis and post-crisis periods. In the Appendix , Tables A4 and A5 show the results for the pre-crisis period for Islamic and conventional equities, respectively. During the pre-crisis period, the equities exhibit insignificant return spillover from the United Kingdom and Japan to the USA. Similarly, the volatility spillover from the United Kingdom to Japan is insignificant. All other spillover parameters are statistically significant. The pre-crisis results for conventional equities show significant return spillovers for all countries. The volatility spillovers parameters are also significant for all except the spillover parameters from the USA and the United Kingdom to Japan. Tables A6 and A7 in the Appendix show the estimation results during the crisis period for Islamic and conventional equities, respectively. The general pattern is similar to the results for the pre-crisis period. The volatility spillover parameters for Islamic equities are more significant than those for the conventional equities. Tables A8 and A9 in the Appendix show the estimation results for the post-crisis period for Islamic and conventional equities. During the post-crisis period, Islamic and conventional equities exhibit the lowest return and volatility spillover effect. Most of the spillover parameters are statistically insignificant.
Conclusions
In the last few years Islamic equities have attracted a lot of attention from both academics and practitioners. Islamic equities provide faith-based (Muslim) investors with an investment option in accordance with the principles of Islam. However, they can also be a desirable investment avenue for conventional investors' portfolio provided that their risk return profile is better than their conventional counterpart.
The purpose of this study is twofold. First, we test the decoupling hypothesis between Islamic and conventional equities. If the decoupling hypothesis holds, this means Islamic equities can be an interesting component of an investor's portfolio. We test the decoupling hypothesis by testing the return and volatility spillover between Islamic and conventional equities in the USA, the United Kingdom and Japan during the period 1995-2015. In addition, we subdivide our full sample period into three sub-sample periods covering the pre-crisis, crisis and post-crisis periods. In addition to the decoupling hypothesis, we also see whether the level of integration between Islamic and conventional equities is similar. We test the intra-market spillover effects between conventional and Islamic equities on a standalone basis, i.e., we test the intra-market spillover for Islamic and conventional equities, separately. We employ the multivariate VAR-EGARCH model, enabling us to analyse the asymmetrical return and volatility transmission across various markets and asset classes.
Our results show support for the decoupling hypothesis in the post-crisis period. However, the intra-market spillover exhibits similar results for both Islamic and conventional equities. Our results have important implications for individual as well as institutional investors seeking alternative investment and diversification avenues. In particular, the results have portfolio and risk management implications for institutional investors such as pension funds and insurance companies. The support for the decoupling hypothesis shows that Islamic equities can be a desirable component for investors seeking to diversify.
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The authors declare no conflicts of interest Appendix A. Note: This table reports the results from the bivariate VAR-EGARCH equation, as explained in the methodology section. The parameters β , and β , display the return spillover from Islamic to conventional and conventional to Islamic equity markets, respectively, whereas γ and γ are the volatility spillover from Islamic to conventional and conventional to Islamic equity markets. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. The parameters β , and β , display the return spillover from Islamic to conventional and conventional to Islamic equity markets, respectively, whereas γ and γ are the volatility spillover from Islamic to conventional and conventional to Islamic equity markets. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. (10)- (13)). The parameters β , and β , display the return spillover from the United Kingdom and Japan to the USA's Islamic equity returns. β , and β , display the return spillover from the USA and Japan to the United Kingdom and β , and β , display the return spillover from the USA and the United Kingdom to Japan. α and α are the volatility spillover from the United Kingdom and Japan to the USA's Islamic equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and α , and α , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by . The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. display the return spillover from the USA and the United Kingdom to Japan. α and α are the volatility spillover from the United Kingdom and Japan to the USA's conventional equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and α , and α , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. (10)- (13)). The parameters β , and β , display the return spillover from the United Kingdom and Japan to the USA's Islamic equity returns. β , and β , display the return spillover from the USA and Japan to the United Kingdom and β , and β , display the return spillover from the USA and the United Kingdom to Japan. α and α are the volatility spillover from the United Kingdom and Japan to the USA's Islamic equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and α , and α , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. (10)- (13)). The parameters β , and β , display the return spillover from the United Kingdom and Japan to the USA's conventional equity returns. β , and β , display the return spillover from the USA and Japan to the United Kingdom and β , and β , display the return spillover from the USA and the United Kingdom to Japan. α and α are the volatility spillover from the United Kingdom and Japan to the USA's conventional equity returns. α , and α , display the volatility spillover from the USA and Japan to the United Kingdom and α , and α , the volatility spillover from the USA and the United Kingdom to Japan. The asymmetry parameter for τ and γ is volatility persistence. The cross-correlation of the returns is denoted by ρ. The residual diagnostics based on simple and squared residuals at the 10th lag are also reported in the table. The significance level is *, **, *** at 10, 5 and 1%, respectively. (10)- (13)). The parameters , and , display the return spillover from the United Kingdom and Japan to the USA's Islamic equity returns. , and , display the return spillover from the USA and Japan to the United Kingdom and , and , display the return spillover from the USA and the United Kingdom to Japan. and are the volatility spillover from the United Kingdom and Japan to the USA's Islamic equity returns.
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